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A  SHORT 

ACCOUNT 

OF  THE 


AND 


NATURE  of  VI  SION. 

TH  E  DeHgn  of  the  following 
Sheets  being  chiefly  intended  to 
illuftrate  the  Ufe  of  Spectacles 
for  helping  defective  Eyes,  and 
to  inftruft  People  labouring  under  thefe  Dis¬ 
advantages  how  to  judge  of  the  Nature  of 
their  Infirmity,  and  learn  them  how  to  ap- 
ply  a  proper  Remedy  y  I  Shall  therefore 
endeavour  to  write  fo,  as  to  be  underflood  by 
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People  of  all  Capacities,  and  fhun  all  Terms 
of  Art  as  much  as  poffible. 

As  to  the  Nature  of  Viffon,  1  fball  not 
attempt  to  give  any  Account,  how  the  Rays 
of  Light  proceeding  from  Objects,  and  con¬ 
veyed  through  the  Organ  of  the  Eye,  are 
propagated  into  the  Brain ;  nor  pretend  to 
fay  what  Membrane  is  the  Seat  of  that  Sen- 
fat  ion,  nor  how  thefe  Senfations  are  perceiv¬ 
ed  ;  that  being  properly  an  Inquiry  into  the 
Faculties  of  the  Soul,  a  Work  too  mighty 
for  Man  ;  which  has  baffled  the  Refearches 
of  the  moft  acute;  feeing  all  their  Endea¬ 
vours  to  explain,  have  ferved  to  puzzle  more 
than  convince,  and  their  Concluffons,  at  laft 
no  better  than  bare  Conjectures,  prove,  'Thai 
the  Works  of  tke  Almighty  are  wonderful ,  and 
his  Ji'ays  pafi  finding  out. 

Neither  (hall  I  attempt  to  give  an  anato¬ 
mical  Account  of  the  Eye,  as  to  the  parti¬ 
cular  Mufcles,  the  different  Coats  and  Hu¬ 
mours,  that  compofe  that  wonderful  Ma¬ 
chine  ;  but,  only  confidering  it  as  an  Optical 
Inftfument,  compare  it  to  one  of  human  In¬ 
vention,  and  thence  propofe  to  il luff; rate 
how  the  Images  of'  external  Objects  are 
painted  on  the  Retina  or  back  Part  of  itT  and 
iliew  how  any  Imperfections  arifing  from  a 
bad  Form  are  to  be  heloed  by  the  means  of 
proper  Glades, 
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When  we  look  on  the  Eye  as  an  Optical 
Inftrument ;  whether  we  confider  its  external 
or  internal  Parts,  its  Motion,  Si-ze,  or  Situa¬ 
tion,  it  is  all  Admiration!  Look  on  the  Eye¬ 
lids,  how  admirably  they  are  contrived  for 
the  Defence,  as  well  as  the  Eafe  of  that  glo¬ 
rious  Machine  ;  ferving  as  a  Screen  to  (hut 
out  the  Light,  while  the  Soul  lies  afleep, 
without  which  it  mud  have  been  always  kept 
on  the  Bend,  and  ufelefs  Images  formed  on 
the  Retina^  without  producing  any  Senfation  ! 
How  curioufly  their  Edges  are  bound  about 
with  fineCartilages,whichferveto  (Lengthen, 
as  well  as  enable  them  to  (lout  the  clofer  ■> 
and  thefe  again  fortified  with  a  Row  of  ft  iff 

o 

Hairs,  judicioufiy  turned  different  Ways,  to 
warn  the  Approach  of  Dangers,  and  alfo 
by  their  Interpofition  (like  a  dark  Glafs)  mo¬ 
derate  too  exceflive  Light,  while  they  admit 
as  much  as  is  neceflary  to  (how  the  Object 
diftindtly  ! 

• 

If  we  examine  the  Coats  and  Humours, 
we  (hall  find  them  (till  as  wonderful  in  their 
Contexture,  as  admirably  placed,  and  as  cu¬ 
rioufly  adapted  to  the  Place  and  Bufinefs  they 
are  to  perform:  The  delicate  Tran fparency 
of  the  Cornea >  fo  formed  as  to  make  the 
Light  fall  properly  on  the  Cryftalline,  fo  as 
to  be  colle&ed  by  it  on  the  Retina .  A  Lens 
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no  lefs  curious  in  its  Formation,  than  won¬ 
derful  in  its  conftituent  Parts;  which,  as 
Mr.  Leeuwenhoek  has  made  appear,  conflfls 
of  a  vail  Number  of  thin  Plates  and  Scales 
lying  one  upon  another,  and  every  one  of 
thefe  made  up  of  one  Angle  Fibre  or  iineft 
Thread,  wound  in  a  moil  ilupendous  Man¬ 
ner,  this  Way  and  that  Way,  fo  as  to  run 
feveral  Courfes,  and  meet  in  as  many  Cen¬ 
ters,  and  yet  not  interfere  or  crofs  one  ano¬ 
ther  in  any  one  Place.  The  Aqueous  and  Vi¬ 
treous  Humours  furniih  equal  Aftonifhment, 
tending  to  minifter  in  a  like  wonderful  Man¬ 
ner  to  the  Perfection  of  this  noble  Machine, 
by  keeping  the  whole  extended  to  its  proper 
Form,  as  well  as  affifting  it  in  its  refraCtive 
Powers ;  at  the  fame  Time  they  eailly  yield 
to  a  Change  of  its  Figure,  and  the  Motion  of 
the  Cryftalline  backward  and  forward,  in 
adapting  itfelf  to  fee  at  different  Diftances, 

The  Provifion  that  the  admirable  Artift 
lias  made  for  the  Prefervation  of  this  per¬ 
fectly  well  formed  Organ,  is  every  where 
proportioned  to  the  Ufe  and  Excellency 
of  it,  and  the  inward  Texture  delicate  and 
tender,  in  Proportion  to  their  tender  and 
curious  Purpofes.  How  judicioufly  is  the 
Infide  darkened  that  it  may  not  reflect  or  dis¬ 
turb  the  Rays !  and  how  wonderful  does 
the  Aperture  of  the  Irh  adjuft  itfelf  to  every 
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different  Degree  of  Light !  When  we  con- 
fider,  that  this  Inftrument  performs  all  thefe 
Things  of  itfelf,  from  the  Nature  of  its  For¬ 
mation,  without  any  Direction  or  Abidance 
from  the  Mind ;  how  muff  we  be  ftruck 
with  Aftonifhment,and  neceflarily  convinced, 
that  fuch  a  Superftru&ure  can  be  no  other 
than  the  Work  of  an  infinitely  fkilful  Work¬ 
man,  where  every  Circumftance  confpires  to 
a  Demonffration,  that  the  nobleft  Works  of 
human  Invention  are  no  more  to  be  compa¬ 
red  to  the  fmalleft  appendage  of  this  mod 
curious  Minutia,  than  divine  Perfection  to 
finite  Ignorance  and  Impotence ! 

Such  is  the  Organ  of  the  firft,  the  nobleft, 
the  moft  elegant  of  all  our  Senfes :  It  is  on 
the  Retina  that  are  painted  all  the  Glories  of 
the  Heavens,  and  Beauties  of  this  lower 
World  ;  it  is  by  Means  of  this  Organ  we 
contemplate  the  ftupendous  Works  of  its 
Creator,  every  where  extended  round  us  in 
the  Firmament ;  and  through  it  we  admire 
the  Immenfity  of  his  Skill  in  the  Formation 
of  the  minuteft  Thing  that  exifts.  From 
this  Senfe  we  receive  the  greateft  Entertain¬ 
ment,  the  higheft  Delight ;  and  without 
it  moft  of  our  other  Faculties  would  in 
a  great  Meafure  be  rendered  ufelefs.  An 
Animal  endued  with  Life  and  Motion,  with¬ 
out  Sight,  bow  could  he  judge  to  ad¬ 
vance 
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vance  this,  or  retire  that  Way,  to  enjoy  any 
lifeful,  agreeable,  or  pleafant  Objedt  ;  or 
fhun  a  naufeous,  or  difagreeable  Stumbling- 
block  that  lay  in  his  Way  ?  How  could  the 
Race  of  Men  fearch  after  Food,  plough  the 
Depth  in  quefl:  of  Knowledge,  Riches,  or 
even  Luxury  ?  Or,  in  a  State  of  Blindnefs, 
how  could  they  fhun  Ten  Thoufand  Dan¬ 
gers,  that  always  every  where  furround 
them  ? 

The  Ufe  of  this  Senfe,  the  Benefit  of 
which  we  experience  every  Moment,  needs 
be  no  farther  infifted  on,  fince  the  Lofs  of  it 
is  always  accounted  amongft  the  greateft 
of  our  Misfortunes;  and  as  Ignorance  is 
reckoned  the  Blindnefs  of  the  Soul,  fo  ut¬ 
ter  Darknefs,  in  a  figurative  Senfe,  is  de¬ 
clared  to  be  the  Portion  of  thofe  who  fhali 
never  fee  God.  How  thankful  then  ought 
thofe  to  be,  who  enjoy  in  full  Perfedtion 
this  ineftimable  Bleffing  ?  And  how  much  to 
be  commiferated  are  they,  who  either  from 
natural  Defedts,  or  Decays  through  Age  or 
Difeafes,  partake  of  fome  Degree  of  Blind¬ 
nefs  ?  An  Attempt  therefore  of  this  Kind 
will  be  eafily  excufed,  and  candidly  received, 
by  all  thofe  who  wifh  well  to  their  Fellow- 
Creatures. 


» 


As  I  do  not  write  this  for  the  Inftruction 
of  Philofophers,  Anatomifts,  or  Opticians, 
who  may  underftand  thefeThings  better  than 
I  pretend  to  do  ;  but  for  the  general  Ufe  and 
Advantage  of  thofe  who  have  not  had  the 
Opportunity  from  their  Education  to  know 
the  Laws  of  Refraction  from  the  Rules  of 
Opticks ;  it  will  therefore  be  neceffary  to  pre- 
mife  fome  Things  here. 

The  Rays  of  Light  proceeding  from  any 
luminous,  or  illuminated  Body,  diverge,  in 
all  Directions,  in  ftraight  Lines. 

From  the  Rules  of  Opticks  it  is  demon- 
ftrated,  that,  in  order  to  form  an  Image, 
thefe  diverging  Rays  muft  be  collected  again 
into  Points. 

That  the  Rays  of  Light  paffing  through 
any  Medium,  and  falling  on  any  diaphanous 
Body  (as  Glafs,  &c.)  of  a  denfer  Nature,  are 
bent  or  crooked,  and  take  another  Direction, 
and  vice  verfa . 

That  Rays  from  any  Body  falling  on  Glafs, 
&c.  made  into  a  globular  or  convex  Form, 
(fuch  as  a  common  magnifying  Glafs)  are 
bent  fo  as  to  meet  in  a  Point  behind  it;  which 
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Point  is  called  its  Focus,  and  at  that  Place 
there  is  always  an  Image  formed. 

Every  Eye  has  a  Focus,  either  in  or  be¬ 
yond  it,  where  the  Images  of  all  external 
Objedts  are  formed  by  its  refradting  Power. 

From  what  has  been  faid,  the  Nature  of 
Vifion,  and  Ufe  of  Spedtacles,  will  be  moft 
eafily  explained  by  the  common  Experiment 
of  the  Dark  Chamber,  or,  as  it  is  ufually 
called,  the  Camera  Obfcura ;  which  is  this : 
In  the  Room  that  is  darkened,  let  a  Hole  be 
made  in  the  Door  or  Window-Shutter,  in 
which  Hole  place  a  Convex  Lens  (or  com¬ 
mon  magnifying  Glafs);  then  holding  a  Sheet 
of  white  Paper  within  the  Room,  at  a  pro¬ 
per  Diftance  from  the  Hole  (which  will  be 
found  by  Trial)  you  will  fee  on  the  Paper 
the  Pidtures  of  all  external  Objedts,  in  their 
juft  Proportions  and  proper  Colours,  only 
they  will  be  upfide  down,  as  in  Fig.  L 

If  the  Paper  remain  in  the  fame  Place, 
and  in  the  room  of  the  aforefaid  Glafs  or 
Lens  one  that  is  flatter  be  ufed,  the  Pidture 
upon  the  white  Paper  wdll  then  be  con- 
fufed  ;  but  by  placing  a  Convex  Spedtacle- 
Glafs  before  the  Lens  of  a  due  Convexity, 
the  Image  on  the  Paper  will  again  be  ren¬ 
dered  diftindt.  If  a  more  Convex  Lens  than 
2  the 
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the  fir  ft  be  ufed,  the  Image  on  the  Paper 
will  again  be  confufed ;  but  may  be  rendered 
diftind,  by  placing  in  this  Cafe  a  Concave 
Spedacle-Glafs  before  the  Lens. 

The  Reafon  of  the  indiftind  Pidure  in 
thefe  Cafes,  is,  when  the  flatter  Glafs  is 
ufed,  the  Rays  paffing  through  it  are  not 
enough  refraded  (or  bent)  but  would  meet 
at  Points  beyond  the  Papery  and  in  the  other 
Cafe  are  too  much  bent,  fo  as  to  meet  too 
foon,  and  fbort  of  the  Paper.  The  Paper 
being  fixed,  that  Diftance  is  not  the  proper 
Focus  of  any  of  thefe  Lenfes ;  but  the  Image 
is  rendered  diftind,  as  in  the  Experiment^ 
by  the  Help  of  proper  Gaffes. 

This  Experiment  reprefents.  the  Manner 
of  Vifion  by  the  Eye  3  for  the  Cornea,  or  out- 
fide  Coat,  being  of  a  Convex  Form,  as  ab , 
Fig.  II.  refembles  the  Lens  placed  in  the 
Hole  in  the  Window-Shutter;  and  on  the 
Concavity  of  the  Bottom  of  the  Eve  cd  is 
expanded  a  fine  Membrane  called  the  Retina , 
which  refembles  the  white  Paper  :  On  this 
Membrane  the  Pidures  of  all  external  Ob¬ 
jects  are  formed.  When  the  Pidures  are 
formed  diftind  on  the  Retina ,  then  the  Ob- 
jeds  appear  clear  and  diftind;  if  the  Pidures 
on  the  Retina  are  confufed,  then  the  Objects 
appear  hazy  and  confufed.  This  is  con- 
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finned  by  taking  off  from  the  Bottom  of  the 
Eye  the  outward  Coat  called  the  Dura  Ma - 
ter,  and  applying  a  Piece  of  thin  Paper  in 
place  of  it,  for  we  can  then  fee  Pictures  of 
Objeds  lively  painted  on  it:  And  according 
as  thefe  Pictures  are  perfect  or  impeded,  the 
ObjedS  are  feen  perfectly  or  imperfedly ;  but 
if  the  Eye  be  tinged  with  any  Colour  (as  in 
the  Difeafe  of  the  jaundice)  fo  as  to  affect 
the  Pictures  in  the  Bottom  of  the  Eye  with 
that  Colour,  then  all  Gbjeds  appear  of  the 
fame  Teint. 

From  hence  we  may  eafily  fee  the  Ufe  of 
Spectacles  3  for,  when  the  Eye  is  of  a  proper 
Convexity  or  Roundnefs,  Rays  from  any 
external  Gbjeds  falling  upon  it  will  be  col- 
leded  on  the  Retina ,  and  form  a  diftind 
Image  there,  as  is  reprefented  in  Fig.  IL 
But  if,  from  the  original  Form,  or  through  the 
Decay  of  the  Humours  by  Difeafes,  or  Old- 
Age,  the  Eye  be  of  too  flat  a  Figure,  the  Rays 
will  not  be  refraded  enough,  but  bent  fo  as 
to  meet  at  a  Point  beyond  the  Retina ,  as  in 
Fig.  III.  This  Defed  (as  in  the  Experi¬ 
ment)  is  helped  by  the  Interpofition  of  a 
Spedacle -Grlafs,  ef  Fig.  IV.  which  bends 
the  Rays  a  little  before  they  fall  on  the  Eye, 
and  giving  it  lefs  to  do,  are  then  colieded 
properly  on  the  Retina •  whereas,  without 
the  Help  of  that  Glafs,  they  would  have  pro¬ 
ceeded 
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ceeded  as  reprefented  by  the  pricked  Lines 
in  the  fame  Figure  :  And  to  have  produced 
diftinCt  Vifion,  the  Retina  fhould  be  removed 
as  far  back  as  where  they  meet. 

s 

When  the  Eve  is  too  round,  as  in  fhort- 
fighted  People,  the  Rays  are  too  much  bent, 
and  convene  before  they  come  to  the  Bot¬ 
tom  of  the  Eye,  as  in  Fig.  V.  The  Plump- 
nefs  of  the  Eye  in  this  Cafe  is  rectified  by  a 
Concave  Spectacle- Glafs,  g  h,  Fig.  VI.  which 
bending  the  Rays  a  little  outward,  makes  the 
Light  fall  on  the  Eye  properly  for  its  re¬ 
fractive  Power,  fo  as  to  be  collected  in  Points 
on  the  Retina ,  and  form  a  difind  Picture 
there. 

This  in  general  is  the  Manner  in  which  the 
Defects  of  the  Eye  are  remedied  by  the  Ufe 
of  G  diles :  But  thefe  DefeCts  are  neither  the 
fame  in  different  Perfons  of  the  fame  Age, 
nor  in  the  fame  perfons  at  different  Ages  $ 
neither  do  they  proceed  from  the  fame  Caufe  ; 
fome  being  natural,  fome  acquired,  and  many 
the  Confequence  of  Difeafe ;  but  from  what- 
foever  Caufe  they  arife,  if  the  Imperfection 
lies  in  the  Shape,  they  can  be  rectified  by 
proper  Glaffes,  as  has  been  (hewn. 

A  bad  Form  may  be  acquired  by  looking 
much,  either  at  very  remote,  or  too  near 
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Objects :  In  the  former  Cafe  we  flatten  the 
Eye  a  little,  and  in  the  latter  we  draw  it  up 
into  a  more  Convex  Form,  to  fee  diftindtly  : 
In  Time  the  Eye  will  acquire  either  Confor¬ 
mation,  and  retain  a  fixed  Form,  too  flat  or  too 
globular  for  Objects  at  a  moderate  Diftance. 

Th  is  is  confirmed  every  Day,  in  the  Cafe 
of  Engravers,  Watchmakers,  Chafers,  &c. 
who,  bv  frequently  forcing  their  Eyes  into 
too  Convex  a  Figure  in  order  to  fee  minute 
Objects,  at  laft  have  their  Eyes  fettled  to  that 
Configuration,  and  fo  become  fhort-fighted, 
efpecially  if  they  are  ufed  to  thefe  Employ¬ 
ments  when  young,  while  the  Coats  of  the 
Eye  are  tender  and  pliable. 

On  the  contrary,  Sailors  and  Hufbandmen, 
by  looking  moftly  at  diftant  Objects,  are 
rarely,  if  ever,  fhort-fighted,  and  foon  want 
the  Aftiftance  of  Convex  Glaffes ;  becaufe, 
by  adapting  the  Eye  to  fee  remote  Objects, 
it  fixes  at  laft  in  a  Shape  too  flat  for  near 
Diftances, 

From  hence  we  may  fee,  that  the  Defeats 
of  the  Eye  will  likewife  alter  by  Habit,  and 
even  that  thefe  Defeats  may  be  remedied  by 
Habit  5  and,  according  as  People  accuftom 
themfelves  to  Inch  Habits,  they  may  either 
increafe  or  diminifh  thefe  Defebts.  Age  in 
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general  alters  the  Form  of  the  Eye,  making 
the  Eyes  of  moft  People  grow  flatter  •  but 
the  Form  of  the  Eye  may  be  likewife  flatten¬ 
ed,  by  ufing  Glafles  of  too  great  magnifying 
Power,  which  will  reduce  the  Eye  to  as  flat 
a  Figure,  as  either  Old-Age  itfelf,  or  look¬ 
ing  at  diftant  Objeds :  On  which  Account 
no  Perfon  fhould  ever  ufe  Glafles  that  mag¬ 
nify  more  than  what  is  abfolutely  neceflarv 
to  remedy  the  Defed  for  which  they  have 
Recourfe  to  that  Help  :  For,  though  they 
can  fee  to  read,  by  bringing  the  Paper  nearer 
to  the  Eye,  yet  it  muft  firain  it  into  fuch  a 
Figure,  fo  as  afterwards  they  can  never  fee 
without  fuch  Glafles.  This  I  mention  the 
rather,  as  many  People  think  the  chief  Pro¬ 
perty  of  Spedacles  ccnfifts  in  making  the 
Gbjed  appear  very  big  ;  which  is  a  great  Er¬ 
ror,  and  of  worfe  Confequence  than  Glafles 
that  do  not  magnify  -fufficiently  to  fupply 
the  Purpofe.  Notwithftanding  what  has 
been  faid,  purblind  Perfons  feldom  find  any 
confiderable  Alteration  in  their  Eyes  5  and  I 
have  even  obferved,  contrary  to  the  general 
Rule,  that  they  fometimes  grow  rather  more 
fhort-fighted. 

t  * 

Since  therefore  the  Defeds  of  the  Eye, 
and  the  Glafles  proper  to  remedy  thofe  De¬ 
feds,  vary  fo  much,  I  (hall  now  lhew  how 
People  may  judge  when  there  is  a  Neceflity  to 
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apply  to  thefe  Helps,  and  alfo  lay  down  fome 
Rules  by  which  every  one  may  chufe,  not 
only  good  Glades  in  their  Kind,  but  fuch 
too,  as  are  beft  fuited  to  the  Form  and  Shape 
of  their  own  Eyes. 

Every  good  Eye  has  one  certain  Diftance 
(or  nearly  fo)  of  feeing  a  common  Size  Print 
to  read  with  Eafe  and  when  the  Eye  begins 
to  grow  fo  flat,  as  to  require  the  A  Affiance  of 
Spectacles,  they  will  find  themfelves  obliged 
to  hold  a  Book  at  a  greater  Diftance  ;  and 
they  may  obferve  alfo,  when  they  read,  write, 
or  work  any  long  Time,  a  Sort  of  Dizzinefs 
like  a  Cobweb  will  appear  before  their  Eyes  5 
and  likewife,  if  they  read  by  Candlelight, 
they  will  find  it  neceflary  to  hold  the  Paper 
behind  it. 

Thefe  are  the  Signs  of  the  Want  of  Spec¬ 
tacles  ;  and  whenever  this  appears  to  be  the 
Cafe,  no  Perfon  fhould  be  without  them ; 
for  the  endeavouring  to  fee  what  they  can¬ 
not  without  great  Difficulty,  ftrains  and 
weakens  the  Eye,  and  by  this  they  may  re¬ 
ceive  more  Injury  in  a  Month  or  two,  than 
they  would  other  wife  do  in  as  many  Years, 
with  the  Affiftance  of  proper  Glaffes,  which 
would  not  only  afiift  the  Eye3  but  render 
Vifion  eafy  and  pleafant. , 
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In  order  therefore  to  make  a  proper 
Choice  of  Spectacles,  that  is,  to  judge  what 
Glafles  are  of  a  due  Degree  of  Convexity  or 
Concavity,  fo  as  to  afiifl:  the  Eye  properly 
for  its  refraCtive  Power,  hold  a  fmall  Print 
at  the  Diflance  at  which  you  was  ufed  to 
fee  diftinCtly  when  your  Eyes  were  good, 
which  with  moft  People  is  about  Ten  or 
Twelve  Inches ;  then  chufe  a  Pair  of  Specta¬ 
cles  of  iuch  a  Degree  of  Convexity,  as  ren¬ 
ders  the  Letters  as  plain  as  they  ufed  to  ap¬ 
pear  before  your  Sight  was  defective  :  If  you 
chufe  them  too  young,  i.  e.  not  Convex 
enough,  they  will  fcarce  remedy  the  De¬ 
fect  ;  and  you  will  not  fee  diftinCtly,  unlefs 
the  Print  is  fo  far  off,  that  the  Letter  will 
appear  rather  too  fmall  to  be  read.  If  you 
chufe  them  too  old,  i.  e.  too  Convex,  you 
will  then  be  obliged  to  flatten  the  Eye  to 
compenfate  their  over-great  Convexity,  and 
thereby  be  in  Danger  of  increafihg  the  De¬ 
fect. 

For  fhort-fighted  Perfons,  the  beft  Way 
is  to  look  through  a  Concave  Lens  at  fome 
diftant  Gb]eCt ;  and  the  leaf!  Concave  of  all 
the  Glafles,  through  which  you  can  fee  di- 
ftinCtlv,  is  the  bed, 

Thefe 
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Thefe  Trials  always  ought  to  be  made 
where  you  can  have  the  greateft  Choice  of 
Gaffes :  But  thofe  who  live  in  the  Country, 
at  too  remote  a  Diffance  from  that  Conveni- 
ency,  may  be  fitted  by  the  following  Me¬ 
thod,  viz.  let  the  Perfon  take  a  common 
Print,  and  move  it  to  and  from  the  Eye,  till 
he  fees  diftindtly,  then  meafure  exadtly  that 
Diffance,  (from  the  Eye  to  the  Paper)  and 
by  fending  an  Account  thereof  to  a  proper 
Workman,  they  may  be  fitted  to  a  fufficient 
Degree  of  Exadtnefs; 

But,  as  in  many  curious  Pieces  of  Work-* 
manfhip  there  is  an  abfolute  Neceflity  of 
viewing  the  Objedt  under  a  large  Angle,  in 
order  that  the  moft  minute  Parts  may  be  ob- 
ferved  ;  in  this  Cafe,  Gaffes  of  a  larger 
magnifying  Power,  than  what  is  proper  for 
common  Purpofes,  muff  be  ufed  ;  and  if  the 
Work  be  brought  nearer  to  the  Eye,  its 
Form  will  not  be  much  altered  ,  but  the 
fhorter  Time  thefe  Objedls  are  viewed  the 
better,  for  Reafons  before  given. 

Now  we  have  fpoke  of  the  Nature  of  the 
Difeafe,  and  the  Remedy  ;  we  have  pointed 
out  the  Symptoms,  and  diredted  how  to  ap¬ 
ply  the  Medicine :  But,  as  in  Phyfick  the 
Quantum  muff  be  proportioned  to  the  Qua¬ 
lity 
& 
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lity  of  the  Drug,  and  altered  according  as 
It  is  good  or  bad  of  its  Kind ;  fo  here  the 
Gaffes  may  be  very  judicioufly  chofen,  as  to 
their  Degree  of  magnifying  Power,  and  (till 
they  may  be  very  bad  Spectacles ;  for  altho’ 
they  may  affift  the  Eye  in  fome  Meafure,  as 
to  its  refractive  Quality,  yet  they  will  in¬ 
fen  fibly  hurt  it  in  a  greater  Degree  in  feve- 
ral  other  Cafes :  Therefore  we  fhall  now  pro¬ 
ceed  to  fpeak  of  the  Properties  of  the  Gaffes 
themfelves,  and  deteCt  whether  the  Fault 
lies  in  the  Materials,  or  is  owing  to  the  Ar- 
tift  5  and  give  fuch  Rules,  as  every  Perfon 
may  chufe,  examine,  and  judge  for  them¬ 
felves  ;  which  were  formerly  known  only  to 
Connoiffeurs  and  Workmen. 

In  fpeaking  of  the  Imperfections,  we  fhall 
have  an  Opportunity  of  obferving  the  Pro¬ 
perties  of  good  Gaffes,  and  point  them  out 
as  we  go  along. 

The  Imperfections  of  Gaffes  are  either 
owing  to  the  Artift,  or  the  Materials  they 
are  made  of:  The  Workmen  often  through 
Hurry,  Carelefnefs,  or  Want  of  Skill,  put 
them  out  of  their  Hands  of  an  untrue  Fi¬ 
gure  or  very  bad  Polifh,  and  yet  in  fuch  a 
Manner  as  not  to  be  difcovered  but  by  very 
good  Judges ;  whereas  good  Gaffes  ought  to 
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be  very  truly  formed,  and  as  exquifitely  po- 
lifhed. 


The  Errors  that  arife  from  the  Materials 
are  often  owing  to  a  vaft  Number  of  Veins  in 
it;  but  particularly,  to  an  offenfive  glaring 
Light,  occafioned  by  the  Colour  of  the 
.Glafs  [commonly  made  Ufe  of  for  that  Pur- 
pofe] ;  fo  we  fhall  fpeak  to  all  thefe  Points 
Separately.  And  fir  ft. 

To  examine  the  Figure,  view  any  com¬ 
mon  Print  through  the  Spectacles,  holding 
the  Glafs  at  a  good  Diftance  from  the  Eye, 
and  removing  it  gradually  from  the  Paper, 
if  the  Glafs  be  of  a  true  Figure,  the  Print  or 
ObjeCt  will  all  appear  confufed  at  the  fame 
.Time ;  but  if  falfe,  it  will  appear  diftorted 
about  the  Edges  of  the  Glafs,  while  it  re¬ 
mains  diftinCt  in  the  Middle.  Thus  if  you 
view  crofs  Lines,  which  form  fmall  Squares, 
as  in  Fig.  VII.  through  a  true-ground  Glafs, 
it  will  appear  perfectly  like  the  Original,  only 
bigger  and  bigger  as  you  gradually  remove 
the  Glafs,  till  you  come  beyond  its  Focus, 
where  all  Parts  will  appear  indiftinCt  toge¬ 
ther  :  Whereas,  through  a  Glafs  not  truly 
ground,  the  Squares  in  the  Middle  will  ap¬ 
pear  with  ftraight  Sides,  but  thofe  near  the 
Edges  crooked,  of  different  Bignefs,  and 
confufed,  as  in  Fig.  VIII. 
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To  difcover  the  Veins  in  Convex  Glafies, 
place  a  Candle  from  you  about  the  Diftance 
of  five  or  fix  Yards,  then  looking  through 
the  Glafs,  move  it  from  the  Eye,  till  you  find 
it  full  of  Light,  and  then  will  be  feen  every 
Vein  and  Speck  in  it.  Thefe  Veins  always 
difiort  Objeds ;  but  Species,  which  are  only 
opake  Spots,  intercept  but  an  inconfiderable 
Part  of  the  Light,  doing  no  other  Damage. 
At  the  fame  time  you  will  eafily  fee  if  there 
be  any  Fault  in  the  Poli£h. 

As  to  the  Colour,  it  has  been  found  that 
the  common  white  Glafs  gives  an  offenfive 
glaring  Light,  very  prejudicial  to  the  Eyes ; 
and  on  that  Account  green  and  blue  Glafs 
have  been  advifed,  though  they  make  every 
Objed  appear  with  their  own  Hue  for  thefe 
Reafons,  that  white  Bodies  in  general,  and 
all  Objeds  ftrongly  illuminated,  are  more 
painful  to  look  upon  than  Objeds  tinged 
with  thefe  Colours. 

With  what  more  Eafe  and  Pleafure  do  we 
view  the  azure  Sky  at  the  Dawn,  or  the 
green  Fields  in  the  Spring,  than  the  Earth 
covered  with  Snow,  and  illuminated  by  the 
Noon-day  Sun  ? 

D  2 
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But  Experience  teaches  us,  the  fineft  The¬ 
ories  are  liable  to  Objections,  and  muft  never 
be  fully  admitted  till  confirmed  by  Practice  $ 
fo  Glaffes  of  thefe  Colours  have  been  found 
ineffectual,  excepting  in  Cafes  where  the 
natural  DefeCt  of  the  Eye  requires  fuch  ;  or 
for  Workmen  looking  on  luminous  QbjeCts, 
to  whom  they  are  of  very  great  Service,  rem* 
dering  thofe  ObjeCts  eafy  to  be  viewed  ;  but 
to  others  are  very  prejudicial,  making  the 
ObjeCts  too  dark  through  the  Deepnefs  of 
the  Tinge  of  the  Glafs,  and  even  affeCting 
the  Eye  in  fuch  a  Manner,  that  all  ObjeCts 
appear  of  the  fame  TinCt  for  fome  Time 
after  they  are  ufed* 

Upon  thefe  Confiderations,  fome  Time 
ago  I  was  induced  to  make  Trial  of  a  new 
Kind  of  Glafs,  and  recommend  it  to  the 
Publick,  as  being  fitter  for  the  Purpofes  of 
Spectacles  than  any  other  Sort  whatfoever  $ 
on  thefe  Accounts,  it  is  harder,  freer  from 
Veins,  and,  being  of  a  greenifh  Caft,  takes 
off  the  glaring  Light  fo  much  complained  of 
in  the  White,  yet  fo  tranfparent  as  not  to  be 
liable  to  the  Objections  fo  juftly  made  to 
thofe  of  deeper  Colours,, 

That  it  is  harder,  is  evident  from  the  Dif¬ 
ficulty  there  is  in  working  it  $  fines  Artificers 

can 
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can  grind  near  double  the  Number  of  white 
Glafs,  that  they  can  do  of  this  Sort,  in  the 
fame  Time :  And  as  every  one  the  lead  con- 
verfant  in  Opticks  knows  the  greateft  Exadr- 
nefs  in  Figure  is  requifite  to  make  a  good 
Objedt-Glafs  in  a  long  Telefcope ;  fo  that  this 
Sort  makes  excellent  GlalTes  for  that  Pur- 
pofe  is  now  known  by  the  Experience  of  all 
Workmen,  while  it  is  impoffible  to  make  a 
tolerable  good  one  out  of  the  white  Glafs. 

It  is  likewife  known,  that  a  hard  Body  of 
a  homogeneous  Nature  can  be  formed  into 
a  truer  Figure,  than  one  of  a  foft  unequal 
Subftance ;  where  the  fofter  Parts,  in  forming 
or  polifhing,  always  work  away  fafter  than 
the  hard,  and  by  that  Means  leave  an  un¬ 
equal  Surface.  Such  a  Subftance  can  never 
anfwer  in  great  Telefcopes,  where  every  Er¬ 
ror  in  the  Image  formed  by  the  Objeft-Glafs 
is  fo  greatly  magnified  by  that  next  the  Eye. 
From  hence  it  appears,  that  the  white  Glafs 
is  not  only  of  a  fofter  Body,  but  of  a  more 
heterogeneous  Nature,  and  at  the  fame  Time 
is  a  Proof  of  the  Hardnefs  and  equal  Solidity 
of  the  Kind  recommended. 

»  v  '  '  J  - 

That  it  is  freer  from  Veins,  we  are  certain 
from  Examination  ;  for  in  comparing  any 
Number  with  the  white  Glafles,  as  directed 
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Page  19,  you  will  find  ten  in  the  White  full 
of  Veins  to  one  of  thefe;  and  likewife  the 
Veins  in  this  Glafs  are  fo  final!  in  Compan¬ 
ion  of  the  other,  that  the  Errors  ariling  from 
them  muft  be  lefs  in  Proportion. 

That  thefe  Spectacles  muft  be  dearer* 
will  appear  from  the  greater  Charge  arifing 
from  the  working,  as  well  as  from  the  higher 
Price  of  the  Materials  ;  but,  their  being  fo 
much  preferable  in  every  Shape  to  the  com¬ 
mon  Glafs,  which  Experience  and  the  uni- 
verfal  Approbation  they  have  met  with  fuf- 
ficiently  confirms,  makes  them  cheaper  upon 
the  whole,  fince  the  Difference  of  the  Price 
is  fuch  a  Trifle  in  Companion  to  their  fupe- 
rior  Qualifications. 

Notwithftanding  the  Oppofition  that  was 
made  to  this  Sort  of  Glafs,  fome  time  fince, 
by  a  few  People  of  the  Trade,  yet  fome  of 
the  moft  violent  of  thefe  Oppofers  are  now 
fo  much  convinced  of  the  fuperior  Excel¬ 
lency  of  it,  that  they  themfelves  make  Ufe 
of  it  for  the  fame  Purpofes. 

Even  at  that  Time,  fome  of  them  ac¬ 
knowledged  the  Properties  of  this  Glafs, 
though  they  oppofed  it  in  Publick  (like  the 
Ephejian  Goldfmiths,  who  railed  a  Clamour 
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againft  Chriftianity,  left  it  ftiould  hurt  the 
Craft,  by  deftroying  that  lucrative  Bufinefs 
of  Shrine-making)  giving  it  as  a  Reafon,  that 
it  would  fpoil  the  Sale  of  Spectacles  made  of 
Rock  Cryjlal  and  Brazil  Pebbles ,  which  for 
fome  Time  had  been  much  cried  up  for  their 
extraordinary  Virtues,  while,  in  reality,  there 
is  nothing  to  recommend  them  but  their  ex¬ 
orbitant  Price,  and  the  no  fmall  Gain  which 
they  brought  to  the  Craftfmen. 

For,  though  they  are  hard,  and  take  a  fine 
Polifh,  they  have  a  glaring  Whitenefs,  and 
a  Grain  like  the  Ifland  Cryftal,  and  like  that 
too  a  double  RefraCtion  * ;  and,  as  was  ob- 
ferved  before  of  the  White  Glafs,  it  is  im- 
poffible  with  thefe  Subftances  to  make  Lenfes 
either  for  Telefcopes  or  Microfcopes;  and 
confequently  can  never  be  good  Spedtacles, 
though  their  Faults  may  not  be  lo  eafily  dis¬ 
covered  in  fo  fimple  an  Inftrument. 

Upon  the  whole,  the  Motive  of  recom¬ 
mending  this  Glafs  was  no  other  than  being 
fully  convinced  of  its  Properties  from  the 
above  Reafons,  nor  was  there  any  Pretence 
to  an  Invention  5  only,  happening  to  be  the 
lucky  Difcoverer,  1  thought  it  my  Duty  to 
communicate  it  to  the  Publick.  Neither  is 

it 

*  See  Sir  ICaac  Newton  s  Opticks,  Book  III.  Quere  25. 
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it  true,  that  this  Glafs  was  at  all  Times  for¬ 
merly  ufed,  and  for  the  moft  ordinary 
Goods,  as  has  been  falfely  infinuated,  feeing 
the  Price  would  not  anfwer  for  the  GiaiTes 
fold  by  Pedlars  and  common  Hawkers, 

As  the  moft  beneficial  Difcoveries  to  hu¬ 
man  Life  have  often  been  the  Work  of 
Chance,  and  though  very  few  Philofophi- 
cal  or  Optical  Inftruments  made  of  late,  de- 
ferve  the  Name  of  Invention,  yet  there  are 
Numbers  of  them  that  may  be  greatly  im¬ 
proved  ;  and  he  who  does  his  beft  Endea¬ 
vours,  and  communicates  them  freely,  is  at 
leaft  Praife-worthy  for  his  good  Intentions, 
efpecially  on  fuch  a  Subjefi  :  So  I  fhall  con¬ 
clude  with  the  Words  of  Mr.  Molineux : 
cc  Were  there  no  farther  Ufe  of  Dioptricks , 
cc  than  the  Invention  of  Spedlacles  for  the 
Ufe  of  defective  Eyes ;  whether  they  be 
<c  thofe  of  Old  Men ,  or  thofe  of  Purblind 
<c  Men I  fhould  think  the  Advantage  that 
Mankind  receives  thereby,  inferior  to  no 
other  Benefit  whatfoever,  not  abfoluteiy 
cC  requifite  to  the  Support  of  Life.  For  as 
the  Sight  is  the  moft  noble  and  extenfive 
cc  of  all  our  Senfes  ;  and  as  we  make  the 
cc  moft  frequent  and  conftant  Ufe  of  our 
<c  Eyes  in  all  the  Adions  and  Concerns  of 
‘c  human  Life  ^  furely  that  Inftrument  that 
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cc  relieves  the  Eyes  when  decayed,  and  fup~ 
tc  plies  their  Defects,  rendering  them  ufeful, 
cc  when  otherwife  almoft  ufelefs,  muft  needs, 
of  all  others,  be  efteemed  of  the  greateft 
<c  Advantage.  In  what  a  miferable  Condition 
<c  do  we  count  thofe,  in  whom  it  hath  pleafed 
<c  the  great  Contriver  of  the  Eyes  and  Sight 
£C  to  fhut  thefe  two  little  Windows  of  the 
cc  Soul  ?  And  we  may  imagine,  that  they,  in 
£c  whom  thefe  Lights  are  but  partly  obfcu- 
<c  red,  do  in  fome  Meafure  partake  of  the 
£c  Miferies  of  the  Blind.  How  melancholy 
ce  is  the  Condition  of  him,  who  only  enjoys 
<c  the  Sight  of  what  is  immediately  about 
him?  With  what  Difadvantage  is  he  enga- 
£C  ged  in  mo  ft  of  the  Concerns  of  human 
cc  Life?  Reading  is  to  him  troubiefome, 
cc  War  more  than  ordinary  dangerous,  Trade 
<c  and  Commerce  toilfome  and  unpleafant : 
cc  And  fo  likewife,  on  the  other  hand,  how 
ct  forlorn  would  the  latter  Part  of  mo  ft  Men's 
cc  Lives  prove,  unlefs  Spedtades  were  at 
cc  hand  to  help  our  Eyes,  and  a  little  form- 
<c  ed  Piece  of  Glafs  (applied  the  Defects  of 
<c  Nature  ?  The  curious  Mechanic,  engaged^ 
<c  in  any  minute  Works,  could  no  longer 
cc  follow  his  Trade  than  till  the  Fiftieth  or 
cc  Sixtieth  Year  of  his  Age  ;  the  Scholar  no 
£c  longer  converfe  with  his  Books,  or  with 
an  abfent  Friend  in  a  Letter:  All  after 

E  “  would 


cc 


[  26  ] 

<c  would  be  melancholy  Idlenefs,  or  he  muft 
content  himfelf  to  ufe  another  Man’s  Eyes 
<c  for  every  Line.  Thus  forlorn  was  the 
cc  State  of  moil;  Old  Men,  and  many  Young, 
before  this  admirable  Invention  ;  which, 
€t  on  this  very  Account,  can  never  be  prized 
[[  too  highly.” 
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At  JAMES  ATSCOUGH's, , 

At  the  Golden-Spectacles  and  Qua¬ 
drant,  in  Ludgate-Street,  London, 

There  are ,  for  the  greater  Convent  - 
ency  of  fitting  People  of  all  Age s,  above 
thirty  different  Kinds  of  Spectacles,  each 
magnifying  more  than  the  other ,  fet  in  all 
Manner  of  neat  and  commodious  Frames : 
Where  all  Perfons ,  among  fo  large  a?i  Afort- 
rnent ,  may  fit  them) elves  to  any  Degree  of  Ex¬ 
act  nefs  -  or,  by  fending  an  Account  from  the 
Country  ( as  directed  in  this  Book  )  can  be 
fitted  as  well  as  if  they  were  on  the  Spot .  He 
has  likewife  fome  double-jointed  Frames,  en¬ 
tirely  of  a  new  Contrivance ,  being  an  exceeding 
great  Improvement ,  feeing  they  obviate  all  the 
Objections  made  to  the  common  Spring- Specta¬ 
cles  ^  as  they  neither  prefs  upon  the  Ncfe  7ior  the 
Pemples  •  the  Complaint  againfi  thefe  being  the 
Prefure  they  caufe  on  that  Place ,  which  flops 
the  Gradation  of  the  Blood,  and  thereby  occa - 
fions  to  many  People  violent  Head- Aches. 

Where  alfo  may  be  had, 

All  Sorts  of  Optical,  Mathematical,  and 
Thilofophical  Inftruments  5  particularly,  Re- 
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framing  Telefcopes ,  which ,  from  ' fever al  late 
Trials  at  Sea  by  the  mojt  experienced  and  com¬ 
petent  fudges ,  are  allowed  greatly  to  excel  any 
other  yet  made  in  England. 

Great  Choice  of  Barometers 3  either  Fori  able 
or  Standard \  accurately  fitted  up  in  neat, 
commodious ,  and  ornamental  Frames ,  at  all 
different  Prices ,  from  Fifteen  Shillings  to 
Five  Guineas ,  and  upwards. 


